introduction
During the late 1970's studies have recorded a progressive fall in perinatal mortality with no or just a slight increase in the irieidenee of cerebral palsy [4, 8] whereas others have been more pessimistic about the outcome for infants in need of neonatal care |27J, Still uncertainties exist whether handicaps in such infants are mainly of perinatal origin or not [4, 8] , The introduction of new modes of therapy in neonatal care has improved the mortality rate especially in low birthwcight infants but also introduced new risks for the growing number of survivors [3, 5,23j , Thus the role of neonatal care as one indispensable institution in any programme for the prevention of handicaps is »till a matter of controversy. The aim of this investigation was to present the panorama of a one-year regional population treated in a Swedish neonatal unit and of the total perinatal mortality in the southern region of Sweden, The postnatal mortality rate, the major neonatal diseases and later handicaps until 3 years of age were recorded in order to estimate the effectiveness of neonatal care programmes for the future regional planning and organization. Swedish study [9] . All infants were followed with neurodevelopmental re-examinations in our special care follow-up clinics until 2 to 4 years of age. Data on differentiated costs of neonatal care and care of handicapped children were obtained form the hospital administration department for health care economy and statistics and the regional child habilitation center, respectively. The amounts are expressed in the 1977 currency in Swedish crowns (Sw. Cr.) and US dollars (US$).
Results

Mortality and survival rates
In 1977 there were 3176 deliveries in the Maternity Hospital in Lund. Liveborn infants were 3164 and 435 of these inborns were transferred to the neonatal unit. Hospitals in the region with 14140 births this year admitted 92 infants (outborns). The perinatal mortality rate varies between 0.31 -1.83% with an average of 0.97% for the referral clinics and 0.69% for the hospital in Lund. The low birthweight (LEW) rate for the total region was 3.8% and for the inborns slightly higher (4.5%) than for the outborns (3.5%) (Tab. I). From 1977 through 1981, 24 inborn children died postnatally (Tab. II). Five died within minutes after birth and were not transferred to the neonatal unit. In the total inborn population another 7 infants died after 6 months of age. After 6 months of age no inborn infant treated in the neonatal unit died. Among outborn infants 3 died after 6 months of age. For those who died after 1 month of age the causes of death were 4 congenital malformations, 1 sever asphyxia and 1 sudden infant death syndrome (SIDS). In the total inborn population there were 3 SIDS but non belonged to the neonatal unit treated population. Tab The numbers of preterm infants (< 37 gestational weeks) were 105 for inborns and 45 for outborns. Small-for-gestational age (SGA) infants (< mean -2 SD of weight) were 48 and 9 respectively. In each group 4 infants were both preterm and SGA.
Respiratory difficulties was the major indication for transfer to the neonatal unit in 179 of 527 infants, i. e. 134 (30.8%) inborns and 45 (48.9%) outborns (Fig. 2) . In 5 and 7 infants respectively the main cause of death was their respiratory illness. Pulmonary maladaptation (PMA) and mild respiratory distress (MRD) were the most common diagnoses (89 and 36 infants respectively). Idiopathic respiratory distress syndrome (IRDS) was diagnosed in 30 infants and pneunomia in 20 infants. Recurrent apnoea of immaturity was the only respiratory problem in 2 inborn infants but an additional problem in 3 inborn infants with IRDS and 4 outborn infants with IRDS and pneumonia.
Laboratory data ad admission: At admission to the neonatal unit the following were analyzed, i. e. blood hemoglobin, blood acid base, blood glucose and rectal temperature. Low hemoglobin and low pH occurred frequently in outborn transferrals. The incidence of low Bglucose and low rectal temperature (< 35.4°C) was however, equal in both groups.
Treatments
The duration of treatment in the neonatal unit was in average 17 and 21 days for inborns and outborns, respectively. A major part of inborns stayed less than 5 days (Tab. III). A minority of infants stayed for weeks or months. These were the most immature requiring long-time adaptation and treatment.
The various treatments applied in the neonatal unit are shown in Fig. 3 . Incubator care was used in 372 of 435 inborn and 83 of 92 outborn infants. Oxygen therapy was given to 171 (41 %) inborn and 64 (68%) outborn infants. Oxygen therapy was given for more than 9 days in 39 inborn and 33 outborn infants, respectively. Phototherapy was administered to 129 (34%) inborn and 44 (45%) outborn infants. Phototherapy was given less than 5 days in the majority of these children. Only 10 inborn and 9 outborn infants were treated with phototherapy for more than 9 days. Exchange transfusions were required in only 8 infants (5 Rh-immunization, 3 ABO-immunization). Of the 69 continuous positive airway pressure-treated (CPAP) infants 41 (29 inborn and 12 outborn) were treated with CPAP only. CPAP failures were noted in 10 infants, while 18 infants were treated with CPAP as weaning off the intermittent positive pressure ventilation (IPPV) . The duration of CPAP treatment was less than 4 days in 34 of the 41 infants. IPPV treatment was needed for more than 5 days in 31 of 43 infants.
Complications
In
The occurrence of lung complications in infants with respiratory disorders showed bronchopulmonary dysplasia (BPD) only in infants with IRDS 7/30 (23%). Pneumothorax was mainly related to IRDS 10/30 (33%) but also in 6/89 /Ο/Λ w jth pulmonary maladaptation (PMA).
Outcome
At follow-up examinations after 2-4 years the rate of neurodevelopmental persistent handicap in inborn infants treated in the neonatal unit was 3% (n = 13) and in outborns 10% (n = 8).
One child in each group with persistent handicap died within one year of age.
In this material the outcome of treatment in the neonatal unit showed an effectiveness of 84% and 98% in survival rate for outborns and inborns, respectively. team of neuropediatric, orthopedic, logopedic, The right use of mechanical ventilation in a tiny physiotherapy and social worker specialists. preterm baby of less than 1000 g is a highly specialist matter. The danger of "half-measures", i. e. success in saving the baby's life but 4 Discussion failure to save him from subsequent handicaps must be avoided. This implies that training in For the 10 referring clinics (outborn) in the specialized skills for doctors and nurses for southern part of Sweden with 14140 births optimal application of the many specific this year, the perinatal mortality was 0.97% maneuvres must be included in a neonatal compared to 0.69% for the inborn infants. Thus care programme [19, 24] . The need for highly the total regional perinatal mortality rate was specialized care in our region 1977 was 0.33% 0.92%. The variation between the referring (outborn) and 1.04% (inborn) reflecting the clinics may partly be due to different indications higher antenatal referral to the regional center, for antenatal referral of mothers to the obstetric department in Lund. This also explains the In this study transportation related problems higher low birthweight (LBW) rate in the inborn were mainly low blood hemoglobin and pH at population. In general the principles of an-arrival in the neonatal unit of outborn infants, tenatal care is uniform in the southern part of and low body temperature in some inborns as Sweden as for Sweden as a whole. This may by well. This points to the essentials of stabilization itself lower the perinatal mortality [4, 12, 13 , and correction before transportation, escpe-28]. Whether improvements in perinatal mortal-cially in the smallest infants. If possible transity can be obtained by further increase of portation in utero is to be preferred [7] . maternal transfers before delivery in Sweden T . , t · \ days. The latter were mainly very immature preterms and some infants with severe bronSudden infant death syndrome (SIDS) occurred chopulmonary dysplasia [16] . The duration of in 4 infants, i. e. one outborn infant treated in treatment is not only related to severity of the the neonatal unit and 3 inborn infants not neonatal disease but also to other factors, e. g. treated in the neonatal unit. We found no local geographical circumstances and structure increased rate of SIDS among the infants treated of the regional perinatal organisation [18, 20, in our neonatal unit although high incidences 22] as well as provision of transitional neonatal have been reported from other countries [11] .
care [17] and family-centered maternity and Thus the longterm survival rate for infants with newborn units [14] . Neonatal disease or adaptive a birthweight below 1000 g was 57%, between disorders in the perinatal period can on one 1001-1500 g 90% and above 1500 g 94-100%.
hand endanger the life of the newborn baby Similar results have been presented in other and on the other hand influence the sensitive studies [26] . However, it has been emphasized parent-infant relationship or cause lifelong t% x4" ΓΊ /Yl that in order to achieve and preserve such results Handicaps [i uj. neonatal units are required despite their high ^ pointed out by SlNCLAIR [24 ] 9 e ven if we costs [2, 24] . accept the position that neonatal care is effective In outborns most referral diagnoses were res-there remains the question of efficiency evalpiratory disorders complicating prematurity, uation (economic evaluation). Economic analy-• r sis of the average per patient hospital costs palsy, being 98% for the inborn total popushowed a less than expected difference between lation, could not be calculated for the outborn the general pediatric clinic (2185 US $) and the total population owing to insufficient data availneonatal unit populations (3 698 US $). able in outborn children not treated in the regional neonatal center. Economic expenditures for the family may as . well have implications on the sensitive parentVast differences between countries may have infant bonding and careing relationship necessever T al rea j°» s as °b served bv WYNN and WANN sary to cope with the care after discharge [25] . P9l· ** order to obtain comparable data on the total impact of neonatal care programmes the In our opinion studies also must integrate the specialized peri-and neonatal units should be cost of handicapped children for family and regionalized. Issues like transportation and resociety. This has been calculated in terms of gionalization are essential for evaluation of the saved lives and additional cerebral palsied chil-apparently expensive neonatal care. This has drenby HAGBERG et al. [8] . They have estimated been shown to be important for the great that one of every 40 saved lives in Sweden improvements in the care of very low birthacquired a mild or moderate cerebral palsy weight infants (VLBW) (< 1500g) and certain syndrome, i. e. a net gain of lives saved without other groups of very ill newborn infants [2, 7, cerebral palsy during the 1970's. In the present 15, 24, 29] . To justify the need of such centres study the concept of regionalization is sup-with appropriate investments from the ported by the perinatal mortality figures which viewpoint of society, more detailed data can be were 0.69% in inborn infants and in average collected in collaboration between admi-0.97% in the other hospitals in the region nistrators and the medical profession [2, 6] . (Tab. I). The net gain of perinatal survival could Future prospective analysis may enable more possibly be estimated to 30 lives if all risk correct comparisons regarding effectiveness of pregnancies had been regionalized. However, neonatal care and cost-efficiency in the prethe net gain of lives saved without cerebral vention of handicap.
Summary
A one-year population of 527 newborn infants treated handicapped child were 5.8 to 11.2 times higher than in in a Swedish neonatal unit was studied with regard to average per patient in-hospital costs during neonatal the effectiveness of the neonatal care in rate of normal treatment. It is evident that skills in specialized neonatal survival and rate of handicaps at 3 years of age.
care are indispensable for optimal outcome for very The effectiveness could be accurately calculated in terms small low birth weight infants below 1500g or born of survival rate being 84% and 98% of outborns and before 30( -32) weeks of gestation, inboras respectively, and in terms of survivors without However, in order to evaluate the return on expenditure neurodevelopmental handicaps at 3 years of age being for prevention of handicaps from the viewpoint of society 90% and 97%, respectively. adequate data on effectiveness of treatment as well as From available data on the cost of the neonatal care it economic cost-efficiency are necessary for local and could be estimated that the average annual costs for regional organization of neonatal care units. rehabilitation care for a light or moderately to a severely Keywords: Cost-efficiency, neonatal care, perinatal mortality, regionalization. 
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